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DESCR TPXLQ3 

NOVEL DNA AND PROCESS EOR PREYING PROTEIN USING THE DNA 

FIELD nr r^ THNQT.o^v 

Th* t,tesent lB '*«ion relates to a novel DNA ana a process 
for preparing a protein which possesses an activity to inhlt.it 
osteoclast differentiation and/or saturation (hereinafter 
caUed osteoolastogenesis-inhlbitory activity) by a genetic 
engineering technique using the DNA. More particularly, the 
present invention relates to a genome DNA encoding a protein 

OC1F which possesses an osteoclastogenesis-inhibitory activity 

and a process for preparing said protein by a genetic englnee ring 
technique using the genomic OKA. 

BACKGROUND OF T HE INVFNTinM 
Human bones are constantly repeating a process of resorption and formation. 
Osteoblasts controlling formation of bones and osteoclasts controlling resorption of bones 
take major roles in this process. Osteoporosis is a typical disease caused by abnormal 
metabolism of bones. This disease is caused when bone resorption by osteoclasts exceeds 
bone formation by osteoblasts. Although the mechanism of this disease is still to be 
elucidated coopted*, the disease causes the bones to ache, makes the bones fragile, and 
may result in fracturing of die bones. As the population of the aged increases this d isease 
results in an increase in the number of bedridden aged people which becomes a social 
problem. Urgent development of a therapeutic agent for this disease is strongly desired. 
Disease due to a 
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T~ " b ° ne 13 expected to — - b y ttlZ 

b resorption - bone or i„„ g 

a ance between bone resorption and formation. 

°««*«»» is e<pec,ed ,„ be increased by accelcral.ng p r o., r era„on 

ril~ “ f ' he CC " S “ n,r0,,i " S * ■ - by controlling 

proltreranon. dPterennanon. or acuvaUon of the cells involved in bon* 

ITTTi ' In c * cent ye,r! '' stron ’ interest **“ b «" «*■«*. 

to physiologically active proteins .cytokines, exhibiting such 
activities a, described above, end energetic research is 
ongoing on this subject . The cytokines which have been reported 
to accelerate proliferation or differentiation of osteoblasts 
include the proteins of fibroblast growth factor family (reF: 
Fodan S. s. at a!.. Endocrinology vol. 121 , p ip l7 , i 987( , 
insulin-like growth factor I (IGF-I: Hock J. H. et al.. 
Endocrinology vol. 122 , p 2 V,. 1988), insulin ^owth factor II 
<1GF-II= McCrthyl. etal.. Endocrinology vol. 124, p J 01 , l 988) , 
Activin A lcentr.ll, K. , t al.. Hoi. Cell. Biol., vol. n, p 

250, 1991), transforming growth factor-S, (Hods H.. The Bone, 
vol. 2, p^29, 1988) , Vasculotropin (varonlgue H. et al. , Biochen. 
Biophys. Fes. common., vol. 199,' p B 80 ; 1994), and the protein 
of heterotopic bone formation factor family (bone morphogenic 
protein.- BMP: BHP-2; Tanaguchl A. et al.. J. Cell Biol, vol 
115. P 682. 1991, OP-1, sampath T. k. et al., j. Biol. Chem. 
vol. 267, P20532. 1992, andKhutsenF. etal., Biochem. Biophys. 
Res. Commixi. Vol. 194, P 13S2, 1993 ). 

On the other hand, as the cytokines which suppress 
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differentiation and/or maturation of osteoclasts transf 

TaY*""'" <ChenUC ' et ‘ al - ^ *««*• .Cl !™ 9 

. 85/ p 5683 lQppt ■ 0 

' 1988), interleukin- 4 (Kasano K. et al 
Bone-Miner., vol. 21, p 179, 1993,, and the like have blen 

rep °'“ a - Fucth "- - “• — « suppresa tane 
option by osteoclast. calcitonin fbone-Miner. . vol . „ „ 

347 1992 ,, macrophage colony stimulating factor fHattersley 

J ‘ C * U - •««■. vol. 13 7. p i99 . l98e)> 
interleukin-4 ("atanabe. K. et al.. Biochem. Biophys. ,ea. 

7”’ TOl " 172 ‘ P 1035 ' lS90> ' * nd (Gowen M. et 

43.. ^ Bone Miner Be,.. vol. 1 . p 1M „ 

reported. 

Th “* ** ”*** »•»—•* -team for otafing duearcr 

accompanying none he, by acteleraliiig bone formation or suppraaing bone resorption. 

tinicaJ are being undertaken to verify the effert of j m . .. ■ . 

y me eitect of improving bone metabolism of 

some cytokines such as insulin-like growth 

£ector-l and the heterotopic bone formation lector family m 
addition, calcitonin is already commercially available as a 
therapeutic agent for osteoporosis and a pain r.li.f „. nt . st 
present, drug, for clinically treating bone diseases or 
shortening the period of treatment of bone diseases include 
activated vitamin 0,. calcitonin and it, derivatives, and 
hormone preparations such a, estradiol agent, iprlfl.von or 
calcium preparations. These agents are not necessarily 
satisfactory in terms of the efficacy and therapeutic results. 
Development of a novel therapeutic agent which can he used in 
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M. et al, , Biochero . Biophys. Rao _ 

y 3 * Commu ^- vol. 199, p380, 1994) 

an<1 b0 '' e ■“ Ph09 “ t0 *">»“ ( BMP: BMP-2; Va» aguchl . A « 

cell Biol. vol. 113, p 6 82. „ n , op . 1; Saopath T r ^ ^ ^ 

Biol. Chen. vol. 267. P 20 5 32. 1,92. Knutsen R . et el.. Biochen. 

Biophys. Res. Commun. voi. 194 pl 352 lQoo\ 

' 1992) were reported. 

[0004] 


On the other hand, as a cytokine inhibiting osteoclast 
formation, that is, differentiation and/or maturation of osteo- 
clast, transforming growth factor-p (Chenu C. et al., Proc. Natl. 
Acad. sci. USA, vol. 85, P5683, 1988) and Interlacing (Kasano K. 

* ' Bone ” M ^' ner ' ' vol. 21, pl79, 1993 ) were reported. And as a 
cytokine inhibiting bone resorption induced by osteoclast, calci- 
tonin (Bone Miner., vol. 17, p347, 1992), macrophage colony-stimu- 
lating factor (Hattersley 6. et al., J. Cell. Physiol, vol. 137, 
pi99, 1988), interleukin-4 (Watanabe,K. et al., Biochem. Biophys. 
Res. Commun., vol. 172, pl035, 1990) and interferon-r (Gowen M. et 
al., jr. Bone Miner. Res., vol.l, p469, 1986) were reported. 

[0005] 

These cytokines are expected to i m pro ve osteopenia by stimu- 
lating bone formation and inhibiting of bone resorption and 
clinical trial of some of the above-mentioned cytokines such as 
insulin like growth factor-X and cytokine of bone morphogenic 
protein family are being carried out as agents Improving bone 
metabolism. Calcitonin has been already saled as a therapeutic 
agent for osteoporosis or a pain relief ing agent. In addition, 
for the treatment of metabolic bone diseases and for shortening 
treatment duration, active vitamin D 3 , calcitonin and analogue 
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etc. is clinically used _ agent 

7 Sed at P^sent. However, by these r ho 
methods, effects of +. ra P®utic 

of the treatment is not nacessarlly satlsfac- 

ory. Therefore, development of a novel therapeutic agent Is 
desired in replace of the above methods. 

[0006 1 

[Problems to be Solved by the Invention] 

Considering these situations, the present Inventors have 
eagerly studied and found that OCIF protein having an Inhibitory 
activity on osteoclast formation already recovered from 
culture medium of human emhryonlo lung fibroblast cell line imr- 
90(ATCC deposit number 1, CCL186) (PCT/JP96/0Q374). Further, the 
present Inventors have studied on tne origin of OCIF having an 
inhibitory activity on osteoclast formation and determined base 
sequence of genomic DNA of human orlglned OCIF. An object of the . 
present invention is to provide a genomic DHA encoding OCIF pro- 
tein having an Inhibitory activity on osteoclast formation and a 

method of preparing said protein by genetic engineering manlpula- 
tion. 


[ 0007 } • 

[Means to Solve the Problem] 

The present Invention relates to a genomic DMA encoding 
protein OCIF having an inhibitory activity on osteoclast forma- 
tion and a method of preparing sa ±d protein thereby by genetic 
engineering manipulation. 

The DNA of the present invention comprises base sequence of 
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inuuuno logical diagnosis of Sueh H . 7 7 r\ ' 

suchdise ««- 33 0 -? 

F , ihf nvvYlwr; 

‘Sure shows » result m . Wes|efn „ 

E ™ m,C DN * »' «* present invent t0 „„„ P ' 0 " ,n ° bUi "'« »y 

-*r. lane a \ T “ E ’ a " Pte 4 < ""' 

■*“ * ' pWESRaOCIF 4 C “"“ re brMh ° f ' ® oe«s in 

culture broth of COS 7 cell in which a vetw “ *" a ™ <K ™- »"<• lane 3 is the 

pWESR “«x>"t«>l) has been transfected. 


The BEaL11QI!E ^ 

os C eocl„ to , m *sis- inhi ™ory ZZ^TiTZ e,<hiblt3 

invencaon can be obt . ined by ^ 

* hU “ n PliCenC ‘ ■» — a co staid vector Jl USl ” 9 

this library using DMA fragments which * screening 

the ocif CDNR as a pro be The th “ based ^ 

insetted into a suitable expression veetot t ““ ** 

eapreenien cosnid. A r.conMnant type oeir JfT a " 
transfecting the geoouic DHA into a boat organ! ” ” ** 

type. Of cel Is or aticroorganisat Strain, 

~ * -»«- * • «nvontXo M1 tr d C T 9 ““ *° 

protain exhibiting os teocla, togenesis-inhu, ' t r “ UUi “ t 

osteocuatodenesxs-fhhusxtoty factor, 1 s usefu^sT^ 

the treatment and imnpM **9©ht Tor 

ana im Proveaent of di<u». SA a 

in -n. naaa atrch as cat^.^ 1^7"’ ‘ 

to bone notaholla® abnormality and , daseace, relating 

antibodies for est ttli , hin9 ^ 

ablishing l»unolo,ical dla^osis of such 
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" 3 ™ icion for ocal or non . or - 
Specifically, the drug composition of the 

— - - •• 

.. -rrrrr r; - 

c™po 5ition , a composition tot Section, composition L 
ravenous drip, suppository, nasai agent, sublingual agent 
percutaneous absorption agent, and the ii k . are given. x„ thl 

case of the composition for iniacHnn 

^ ' Such a composition is 

a mixture of a pharmacologically effective amount of the 

osteoclastogenesis-inhibitory factor of the present invention 
end a Pharmaceutically acceptable carrier . The composition may 

further comprise amino acids, saccharides, cellulose 
derivatives, and other excipients and/or activation agents 
including other organic compounds and inorganic compounds which 
ere commonly added to a composition for injection, when an 
injection preparation is prepared using the 

osteociastogenesis-inhibitory factor of the present invention 

and these excipients and activation agents, a pH adjuster. 

buffering agent, stabiliser, solubilising agent, and the like 

be added if necessary to prepare various type, of injection 
agents . 

The present invention will now be described in more detail 
by way of examples which are given for the purpose of 

illustration and not intended to be limiting of the present 
invention « 
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<£ rg7araiinn of * cosmin | jh nrv - 

C “ “ ° -“"W! <™ «™ * 

= ~-=r — ,rr=:.“ 

Harbor Laboratory (1989)) was referred to for ’** Ma "“ al ICo,d s P ri "S 

B. co,, and phage. * *»** DNA. 

0) aWWf ” lnn nf of b.. m . 1m | r rf [ . 

eolua- H ““ n PlaC ” M 9enQaiC «“—»»- ln , 50 of 

solution containing 10 mM Tria-Hoi ^ f 

wa, add.„ . “ “I. 10 IW HgCl,. and 100 m» N . cl 

was added to four ^ q 

1 - 5 ■“ Eppenaoef tubas (tube a b r 
in tb. amount or 100 w aaob. (restriction enryj^ 

“ chase tubes In tb, amounts of 0.8 unit JTube A, 0 4 

for tube B, 0.6 unit for tube c, and 0.8 unit for tub D 

DHA ~ 1 *our. Then, **** in ^ ' “ 

A on *** in , t «® amount to make 

2 0 « concentration was added. to each tube to terminate tbe 
reaction, followed by ext ^ te the 

rr.: - - » — zzzzz 

O’ «hanol, and DMA in each tube was di,„„, a . 

~ r HC ' <PH 8 0) + lmM EDTA> ^ • --Ur z w 

TE). DNA .n four rubes was combined in one rube and intubated for 10 m . 

«8-C. After cooling ro room ° “ 
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I temperature, the mixture was overiav^ OO U 

as overtayed onto a ? 0^-40% tin- 

| » was prepay in a bl)tTer ar «-**.. which 

| NaC! in a centrifuge P 8( >). 5mM EDTA. and IM 

i 

tUbe <3S » 1 '- The tube was c . ntrlf „ 

hours at 20t using U,e at 26 - 000 r Pm for 

!» «-• - - - -« ioni :; * 

— * -«ion collector. A ZZ' T~' 

-»ected to 0 .,, .feo^^r fraCtl °" ~ 

9 ° fD,a - pracCion3 containing DMA with a l "" 

— —* - <° - — -s combined “ “* 

diluted with te to make . sue ’ solution was 

- —Id -lumTo/eZr “ CraCl0n t0 l °* “ — 

was dissolved In TE and stol 71“ ^ 

(liJ nf cosaid vrrtY i r 

» ThS PWE1S — « "“tor obtained fro. Stratagems comn„„ 

was completely digested with restriction o Co “Pany 

. escriction enzyme BamHl accorH<m 

to the protocol attached to the cosmid vector kit DMA 
» collected by ethanol Precipitation was dissolved L TE to . 

> “-ationofimg/^. Phospho.rlcacid ,t the 5 - -end oftM 

2 w*® removed using calf small intestine alkaline phosphatase 

and » was collected by phenol extraction and ethanol 

precipitation. The DMA was dissolved in te to a ~ 

Of i mg/ml. m te to a concentration 

<Ui ’ 77 PW >n nnft ’^ n ^ cMdlng 

•i*e J.T7ZTJ77 Dm trMl — —— - 

” id TCCC « awth was digested with 


>«i .V 


' H 


r. 





01/05/01 00:28 


PATENT E-FRESS ^ 617-248-7100 


NO. 086 P012 


restriction enryr.e BamHI wer. ligated ln 20 ^ ^ 

solution usin, Read y -To-Co T4DNA U,a se of Pharaacia Co „ pany 
The 1 Lgaced BNA „ as pa o k a g ed in vitro using Ci g apack ~ „ 
packaging extract (stratagene. according to the protocol. 

After the packaging reaction, a portion of the reaction mixture 
was diluted stepwise with an SM buffer solution and mixed with 
E. coli XXI -Blue HR (Stratagene) which was suspended in 10 mM 
MgCL. to cause phage to infect, and plated onto LB agar plates 


containing SO pg/ml of ampicillin. The number of colonies 
produced was counted. The number of colonies per 1 pi of 
packaging reaction was calculated based on this result. 

(iv) grep a rntion of a casaid i ihmr y 

The packaging reaction eolution thus prepared was mixed 
with E. coli XLl-Blue MR and the mixture was plated onto agarose 
Plates containing ampicillin so as to produce SO, 000 colonies 
per agarose plate having a 15 cm of diameter. After incubating 
the plate overnight at 37\2 t an LB culture medium was added in 
the amount of 3 ml per plate to suspend and collect E. coli cells. Each agarose plate 
was again washed with 3 ml of LB culture medium and the washing was combined with 
the original suspension of E. coli. The E. coli collected from all agarose plates was 
placed in a centrifuge robe, glycerol was added to a concentration of 20%, and 
ampicillin was further added to make a final concentration of SO/zg/ml. A portion of 
the E. Coli suspension was removed and the remainder was r’ored at -80*C. The 
removed E. Coli was diluted stepwise and plated onto agar plates to estimate the 
number of colonies per 1 ml of 
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suspension . 

Example 2 

m cocellulose filter <Mul iipore) wich , d 
14.2 cm was placed o„ „ ch M a , atd5<i ^ ^ 

15 cm which contained 50 pg/«l of am P i cillin or 

r p r onto the pi - - - *• ~ -zrr:; 

* c °l-l' per plate, followed by incuh**- • 

a oy incubation overnighc at 37T! 

* coli on the nitrocellulose filter was *> 

a * tca nsferred to another 
nitrocellulose filter according to a 
. „ . 9 t0 a con v ©n clonal method to 

obtain two replica filter* & .. 

PIC. niters. According to the protocol attached 

to the eosmid vector hit. cosmia OHA in the E. cell on the replice 

filters was denstnred with sn alkali. neutralized, and 

immobilized on the nitrocellulose filter using a Str.talinker 

(Stratagen., . The filter, were he.t.d for two hour, at SOT: 

in a vacuum oven. The nitrocellulose filter, thus obtained were 

hybridized using two hind, of DNA produced, respectively, from 

S' -end end 3 ' -end of human OCIF CDNA as probes. Hamely, a 

plasmid -as purified from E. coli pEB/oiFlo .deposited at The 

Ministry of International Trade and T-dustry. the Agency of 

industrial Science and Technology. Biotechnology Laboratory 

Deposition no. FEAN 3P-S267, containing OCIF cONA. The plasmid 

containing OCIF cDNA was digested with restriction enryme, Kpm 

and EcoRj. Fragments thus obtained were tenant** 

wwmea were separated using agarose gel electrophoresis 

Kpnl/EcoRI fragment wid, a lengd, of 0.2 kb was purified using a QIAEX II gel 

eztraction kh (Omgen). This DNA ™ Ubelied web ”p using DNA 

labelling 
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BamHI/EcoRV fragment with a length of 0 2 tn k 

producea 

b^h! a„ d Ecorv W4s pucified and iabeied . Ci ;; — 

one „ cr the replica libers described atovc _ “ ' 

the S' -DMA probe and Che othec „ lcn che 3 . dna pcobe 

Hybridisation and o* «- — were carried out 

according to the protocol attached to the cosmid 

cne cosmid vector kit 

Autoradiography detected several positive signals with each 
prohc. One colony which gave positive signals with both probes 

-as identified. The colony on the agar plate, which 
corresponding to the signal on the autoradiogram was isolated 
and purified, n cosmid was prepared from the purified colony 
by a conventional method. This cosmid was Mated pweocif The 
stse of the human genomic DNA fragment remained i„ d* cosmid was about 
38 kb. 


Example 3 

<n a c rm i <B i km »f dm miclrm i rtr nwsn m nf the hum an nr in .. — ^ A 

fragment > 

Suftctonwy r>fth*f)CIF fan p imc DMA, frapm^ t 

Cosmid P-EOCIF was digested with restriction enayme EcoRl 
After the separation of the DMA fragments thus produced by 
electrophoresis using a 0.7% agarose gel, the DMA fragments were 
transferred to a nylon membran. (Hybond -N, Amasham) by the 
Southern blot technique and immobiiired on th. nylon membrane 
using Stratalinker (stratagene) . o„ the other hand, plasmid 
PSKOCIF was digested with restriction enryam EcoRl and a l.« 



01/05/-01 09:28 


PATENT EXPRESS 617-248-7100 


NO. 086 P015 


330400 


, COntilnln9 0C " «** — isolated by a garose 

del electrophoresis. The fragment was libelM „ ith „ p us , 
the Megaprime DMA labeling system lAmashaa.) . 

Hybridization of the nylon membrane described above win. Um “P-Labelled 

1.6-kb OCIF cDNA, performed according a convenUonal mediod. deieced DNA 
fragments with a size of 

6 kb, 4 leb, 3.6 kb. and 2.6 kb. These fragments hybridized with 
th. human OCIF CONA were isolated using agarose gel 
electrophoresis and individually subcloned into an EcoRI site 
of pBluescript II SK e vector (Strategene) by a conventional 
mediod. The resulting plasmids were named respectively. pBSE 6. pBSE 4. pBSE 3.6. 
and PBSE 2.6. 


•nte nucleotide sequence, of the human OCIF genomic DNA fragments which 
were subcloned into the plasmid were determined using the ABI 

Dideoxy Terminator Cycle Sequencing Ready Reaction kit (Perkin 
Elmer) and the 373 Sequencing System (Applied Biosystems) . The 

primers used for the determination of the nucleotide sequences were synthesized based 
on the nucleotide sequence of h uma n OCIF 

cDNA (Sequence ID No. 4 in the Sequence Table) . The nucleotide 

sequences thus determined are given as the Sequences No. I and 

No. 2 in the Sequence Table. The sequence ID No. 1 iwiw,, 

the first .run of the OCIF gene and the Sequence ID No. 2 includes 

the second, third, fourth, and fifth exons. A stretch of about 

If kb is present between the first and second exons. 

Example 4 
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Preparation of OCIF genomic DNA expre „ lon 

To express OCIF genomic DNA in animal cells, anexp r „ sio n 

unit of expression plasmid pcDL-Sft«?t»e ,u , 

pcul, SRa 2 96 (Molecular and CeDar 

Biology, vol . 8, P466-472, 1988) was inserfon • .. 

nserted into cosmid vector 

pHEiS (Srraragane, . First of all. the expression planed 
PCOE-SB.2S6 war digested with a restriction e„ry» e s.l j to 
=ut out expression unit with a length of about 1.7 kb which 
includes an SRapromotor, SV40 later splice signal, poly (A) 
addition signal, and so on. The digestion products were 
separated by agarose gel electrophoresis and the 1 ,7-kb fragment 
was purified using the QIAEX II gel extraction kit (Qiagen) . 
On the other hand, cosmid vector pWE15 was digested with a 
restriction enzyme EcoRl and fragments were separated using 
agarose gel electrophoresis. P WE15 DNA of 8.2 kb long was 
purified using the QIAEX II gel extraction kit (Qiagen) . The 
ends of these two DNA fragments were bluntled using a DNA 
blunting kit (Takara Shuzo) , ligated using a iiNA ligation kit 
(Takara Shuzo), and transfected into E. coli DHSn (Gibco BRL). The resultant 
transformant was grown and the expression cosmid pWESRtt containing the expression 
unit was purified using a Qiagen column (Qiagen). 

The cosmid pWE OCIF containing the OCIF genomic DNA fragment with a 
length of about 38 kb obtained in (i) above was digest with a restriction enzyme Noll 

to cut out the OCIF genomic DNA fragment of about 38 ku. After separation by 

agarose gel electrophoresis, the DNA fragment was purified using the QIAEX II gel 
extraction kit (Qiagen). On the other hand, the expression cosmid pWESRa was 
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diSeSted * ^Sciction enzyue EcoRI V> O U *1 

product was extracted with oh *** digestior > 

with phenol and chlomf 

precipitated, and di, solved in Te ° f0nn ' Chanel- 

pWESRo digested & 

e “ si - z " i -»« i ..nosTTxsTr e r ecori and * n 

pi - . ' *1156 Mew England 

Biolaboratory Co*) were a + ^ 

1 ere ix 9 a ted using T4 nwa i - 

ShuroCo., Ltd ) A*+ ^ Ir^ase CTakara 

' 1 ' ca * > * After removal of the 

- th . _ _ ^;r:r;;rr; 

extraction kit (Qiagen). The OCIF ttaomic DN . fI _, . _ 9,1 

. . . . . * UNA ffa gment with a length of about 17 

kb. which was derived from the digestion with 

restriction enrype Hot! end the pwsg*. to which ^ 
a^ecned were uaing T4 Cm llgase (T «,„ shuJO , . ^ 

«, packaged an vitro using the Gigapac* packaging extract 

(Straiagene) and transfected to s rn i <y.i 

Tk . toil XI.l-Blu.HR (Stratagene) . 

The resultant transfomant was grown and the exnre,,- 
pWESRn OCIF whidi contained OCIF genomic DNA fragment was purified using a 
Qtagen cotumn (Qiagen). The OOP expression coemid pWESRa OCIF was ethanol- 
precipitated. dissolved i„ sprite distiUed wamr and used io the fotknvi^ ^ 



Of OTTP ^ lTify 

A recombinant OCIF was exorw^ ^ 

expressed as described below 

” 6 ° CXr eXpresai <> tt «*>“** P«SRaocir obtained in U > 

and it. activity was no a, feed. cos - 7 iM ^ llx/wlu 
eetls (Rikeo Cell Bank. RCBO**, wt« plMK , fa ^ 

«hi«, «em culture mediua (Gihco B*., containing 10. f.tal 
bovine sera. ( Gihco BHi.) . On the foliowing day. th. culture 


Im. 


a*r 


1ft 


' *i33 
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“ re “ oved and «Us were washed with serum , 
culture medium. The ocir exor.s ■ «™-fra. 

F cosmid pWESRa OCir which 

dllUt "' With 0!,T1 - MD • «=“»*”» medium (Glbco 8RI>) w „ 
mimed with lipophectamine and the mixture was added to the cells 
m each well aceordin, to the attached protocol . The expression 
cosmid pWESRa was added to the cells in the same manner as a 
control. The amount of the cosmid DMA and lipophectamine -as 
respectively 3 p, and 12 pi. After 24 hours, the culture medium 
was removed and l.S ml of fresh EX-CElL 301 culture medium (Jrh 
B ioscience) was added to each well. The culture medium was 
recovered after 48 hours and used as a sample for the measurement 
of OCIF activity. The measurement of OCIF activity was carried 
out according to the method described by Kumegawa, H. et al. 
(Proteins Hucleic Acid, and Enzyme, Vox. 34, p 999 <X 989 ) > and 
the method of TAKAHASHI, N. et al. (Endocrihology vol . 122, p 

•373 (1988)). The osteoclast formation from bone marrow cells twi lar^j from mice 
aged about 17 days in the presence of activated vitamin D, was evaluated by the 
induction of amric acid resistant acidic phosphatase activity. The reduction of 

the acid phosphatase was -measured and used as the activity of 
the protein which possesses osteoclastogenesis-inhibitory 
activity (OCIF)- Namely. 100 fil ofa OCIF sample which 

was diluted with c-MEM culture medium (Gibco BRL) containing 
2x1 0~* M activated vitamin P, and 10% fetal bovine serum was added 
to each well of a 96 well micro plate. Then, 3x1 0 s bone marrow 
cells isolated from mice (about 17-days old) suspended in 100 
pi of o-MEK culture medium containing 10% fetal bovine serum 


!•' 


f ' 
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r addcd e ° each “ eu ° f - -u P1 . ce _ x 

' 3 Weelt 3t 37t »u— dity ^ 5 , co I '""' 3 

On days 3 and 5, 160 ni of i-h ° ? atiaos Phere. 

xow *u of the condltioned n 

* ach “* U - l«0 41 of a sample whi , h . 

a -MEM culture l&ediiw. «. * Was diluted with 

“ ediU " C °" taini ^ l «0- H actuated „ taln * 

aM 10% fetal bovine seram was added. O. day 7. dm «, b w ^ ^ 
P ^‘ tt bBff£red Sa, ' nC — (1:1) xlutio „ ^ 

ttt#PeratUre * ° SteOCl<,5t ^"nation was 

~T Stai " lB ’ ““ ° el1 * “ 3i ” 5 “ —*« Phosphatase 
activity measurement kit (Acid Phosphatase. leucocyte. Cat. ho 

387*a. sigma company) . A decrease in the number of cells 

positive to acidic phosphatase activity in the presence of 

tartaric acid mas taken as the OCtF activity. The results are 

Shomn in Table 1. which indicates that the conditioned meal urn 

..Mbits the similar activity to natural type OClr obtained from 

the nm-M culture —ium and reccbin>u.t oeir produce by cao 

ml t « 
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Aunvity of OCIF m the conditioned medium of COS-7 cells. 


Dilution 


0CtF 7 eacf*i c DMA introduced 
Vector Introduced 
Untreated 


— /1Q 1/20 */«0 i/eo 


1/160 1/3^Q 


**' indicates an activity inhibiting 80 , or „„ of 
osteoclast ictnatinn. — indicates an activity inhibiting 

» 30 ‘ 80 * ° f — — indicate, thet no 

inhibition of osteoclast formation is eoserved. 

U “ ) ldnnr1 firat l on nf The prortnrt hv w~.t — °i n rrin n 

A buffer solution {10 *U> for SDS-PAGE (O.S M Tris-HCl, 

20% glycerol, 4» SDS, 20 ug/ml bromophenol blue, p H 6 . 8 ) wal 

added to 10 ill of the sample for the measurement of OCIF act ivity 

prepared in (ii) above. After boiling for 3 minutes at 100*C, 

I the mixture was subjected to 10% SDS polyacrylamide 

electrophoresis under non-reducing conditions. The proteins 

were transferred from the gel to a FVDF membrane (ProBlott, 

» Perkin Elmer) using s«i-dry blotting apparatus (Blorad) . The 

} m«brane was blocked and incubated for 2 hours at 37 *: together 

with a horseradish peroxidase-labeled anti-QCIF antibody 

chained by labelling the previously obtained anti-OCIF antibody with 

horseradish peroxidase according to a conventional method. 
After washing, the protein which bound die anti-OCIF 

antibody was detected using the ECL syste. IBnashan) . As shown 
in Figure 1 , two bands, one with e nolecular weight of about 
120 kilo dal ton and the other 60 kilo dal ton. were detected in 
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ths supernacw *«. the =ulcute broth of 

ln Which P“SSR«OCIF was transfected On tn * 

— — - — w. ight thes * 

fro^VT" "" nCt deteCted in Che -P«-a„t JZZt 

culture brut* o, COS-, cell, in which pWESKo vector 
-a, transfected, confirming that the protein obtained was ocir. 

UfPn.STRTM. 

The present invention provide, a genocic DMA encoding 
a protein OCIF which posse,,., an ost.oclastog.n.sis- 
inhibltory activity and a process for preparing this protein 
by a genetic engineering technique using the genomic dm. The 
protein obtained by expressing the gen. of the present invention 
exhibits an osteoclastogenesis-inhibitory activity and is 
useful as an agent for the treatment and improvement of diseases 
involving a decrease in the amount of bone such as osteoporosis, 
other diseases resulting from bone metabolism abnormality such 
as rheumatism, degenerative joint disease, and multiple 

myeloma. The protein is further useful as an antigen to 
establish antibodies useful for an immunological diagnosis of 
such diseases. 


Depositing Organization: 

The Ministry of International Trade and Industry, National 
institute of Bioscience and Human Technology, Agency of 
Industrial Science and Technology 

Address: 1-3, Higashi-l-Chome, Tsukuba-shi , Ibaraki-ken, 
Japan 
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Seq-Id.No.: i 


330400 


Length of sequence: 1316 

TyPe ° f se <iuence: nucl eic acid 
Strrandednesa : 2 
Topology: linear 

Molecular -type* genomic DNA( human OciF , 

v uioan ociF genomic DNA-l ) 

Sequence: 

CTCCAGACAT ATMCTTGM CACTTKCCC TGA7GCGGAA GCAGCTCTGC AGGGACTTTT so 
tcagccaict gtaaacaatt tcagtocaa CCCGCGAACT CHATCMK AATBGGACCA 120 
CTTTACAA GTCA7CAAGT CTAACTTCTA GACCAOGGAA TTAATGGGGG A6ACAGCGAA l8 0 
CCCTAGAGCA AAGTGCCAAA CTTC1CTCGA TAGCTOACG CTAGTGGAAA GACCTCCAGC 240 
AGGCTACTCC AGAAGTTCAG CCCGTAGGAA GCTCCGATAC CAATAGCCCT TOATCATK 300 
TIKSGCTTGCT gaagggaaca gtgctccgca accttatccc tgccccagcc AGTCCAATTT 360 
TCACTCTGCA GATTCTCTCT GGCTCXAACT ACCCCAGATA ACAAGGAGTG AATGCAGAAT 420 
AGCACGGGCT TTACGGCCAA TCAGACATTA GTTAGAAAAA TTCCTACTAC ATCGTTEATC 480 
TAAACTTGAA GATGAATGAT TGCGAACTCC CCGAAAAGGG CTCAGACAAT GCCATGCATA 540 
AAGAGGGGCC CTGTAATTTG AGGTTTCAGA ACCCGAAGTG AAGGGGTCAG GCAGCCGGGT 600 
ACGGCGCAAA CTCACAGCTT TCGCCCAGCG AGAGGACAAA ggtctgggac ACACTCCAAC .660 
tgcctccgga tcttggctgg atcggactct cagggtcgag gagacacaag CACAGCAGCT 720 
GCCCAGCGTG TGCCCAGCCC TCCCACCGCT GGTCCCGGCT GCCAGGAGGC TGGCCGCTCG 780 
CGGGAAGGGG CCCGGAAACC TCAGAGCCCC GTOGAGACAG CAGCCGCCTT GTTCCTCAGC 840 
CCGGTGGCTT TITITTCCCC TGCTCTCCCA GGGGACA6AC ACCACCGCCC CACCCCTCAC 900 
GCCCCACCTC CCTGGGGGAT CCTTTCCGCC CCAGCCCTGA AAGCCTTAAT CCTGGAGCTT 960 
tctgcacacc ccccgaccgc TCCCGCCCAA gcttcctaaa AAAGAAAGGT GCAAAGTTTG 1020 
GTCCAGGATA GAAAAATGAC TGATCAAAGG CACGCGATAC TTCCTGTTGC CGGGACGCTA 1080 
TATATAACGT GATGAGCGCA CGGGCTGCGG AGACGCACCG GAGCGCTCGC CCAGCCGCCG 1140 
CCTCCAAGCC CCTGAGGTTT CCGGGGACCA CA ATG AAC AAG TTG CTG TGC TGC 1193 

Met Asa Lys Leu Lea Cys Cys 
-20 -15 
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GCG CTC GTG GTAAGTCCCT CGGCCAGCCG ACGGGTGCCC GGCGCCTGGG 
Ala Leu Val 


1242 


> 




GAGGCTGCTG CCACCTGGTC TCCCAACCTC CCAGCGGACC GGCGGGGAGA AGGCTCCACT 1302 
CGCTCCCTCC CAGG m6 

[0025] 

Seq. id. No.: 2 

Length of sequence: 9898 

Type of sequence: nucleic sold 

Strandedness : 2 

Topology: linear 

Molecular type: genomic DHA (human OCIF genomic dna-2) 

Sequence: 

GCTTACTTTG TGCCAAATCT CATTAGGCTT AAGGTAATAC AGGACTTTGA GTCAAATGAT 60 
ACTGTTGCAC ATAAGAACAA ACCTATTTTC ATGCTAAGAT GATGCCACTG TGTTCCTTTC 120 
TCCTTCTAG TTT CTG GAC ATC TCC ATT. AAG TGG ACC ACC CAG GAA ACG TTT 171 
Phe Lea Asp lie Ser He Lys Trp Thr Thr Gin Gin Thr Phe 
-10 -5 i 


# CCT CCA AAG TAC CTT CAT TAT GAC GAA GAA ACC TCT CAT CAG CTG TTG 219 

Pro Pro Lys Tyr Leu His Tyr Asp Gla Gln thr Ser His Gin Len Leo 

^ 5 10 15 

TGT GAC AAA TGT CCT CCT GGT ACC TAC CIA AAA CAA CAC TGT ACA GCA 267 

Cys' Asp Lys Cys Pro Pro Gly Thr Tyr Len Lys Gin His Cys Thr Ala 

20 25 30 35 


AAG TGG AAG ACC GTG TGC GCC CCT TGC CCT GAC CAC TAC TAC ACA GAC 315 
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ln Trp L?s TSr VaI Sts Al 1 Pro Crs Pro Asp His Trr Trr Tlir Asp 

40 45 


50 


» 


AGC TGG CAC ACC ACT GAC GAG TGT CTA 7AC TGC AGC CCC GTG TGC AAG 3 63 

Ser Trp His Tfcr Ser Asp Gla Crs Lea Trr Cys Ser Pro Yal Crs Lrs 
55 60 §5 


» 

* 


GAG CTG CAG TAC GTC AAG CAG GAG TGC AAT CGC ACC CAC AAC CGC GTG 4H 

Gin Leo Gin Tyr Yal Lrs Gin Gla Cys Asn A rg Thr His Asn A ra Yal 

75 80 

TGC CAA TGC AAG GAA GGG CGC TAC CTT GAG ATA GAG TTC TGC TTG AAA 459 

Crs Gla Cys Lrs Gla Gly Arg Tyr Lea Gla lie Gla Phe Cys Lea Lys 
85 90 95 . 


!*•' 



» 



> 


CAT AGG AGC TGC CCT CCT GGA TTT GGA CTG GTG CAA GCT C GTACGTGTCA 509 
His Arg Ser Cys Pro Pro Gly Phe Gly Yal Yal Gin Ala 
100 105 110 

ATGTGCAGCA AAATTAATTA GGATCATGCA AAGTCAGATA GTTGTGACAG TTTAGGAGAA 569 
CACTnTGTT CTGATGACAT TATAGGATAG CAAATTGCAA AGGTAATGAA ACCTGCCAGG 629 
TAGGTACTAT GTGTCTGGAG TGCH’CCAAA lJGACCATTGC TCAGAGGAAT ACITTGCCAC 589 
TACAGGGCAA TTTAATGACA AATCTCAAAT GCAGCAAATT ATTCTCTCAT GAGATGCATG 749 
ATGGTTmT TTTTTTTTTT TAAAGAAACA AACTCAAGTT GCACTATTGA TAGTTGATCT 809 
ATACCTCTAT ATTTCACTTC AGCATGGACA CCTTCAAACT GCAGCACTTT TTGACAAACA 869 
TCAGAAATGT TAATTTATAC CAAGAGAGTA ATTATGCTCA TATTAATGAG ACTCTGGAGT 929 
GCTAACAATA AGCAGTTATA ATTAATTATG TAAAAAATGA GAATGGTGAG GGGAATTGCA 989 
TTTCATTATT AAAAACAAGG CTAGTTCTTC CTTTAGCATG GGAGCTGAGT GTITGGGAGG 1049 
GTAAGGACTA TAGCAGAATC TCTTCMTGA GCTTATTCTT TATCTTAGAC AAAACAGATT 1109 

pNTQlECniAl PROPaTY omcc 
22 I OF Mi 
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, 33 0 40 

C-.AGCAACCAC 77GCCTATAA ACCAAGTGCT TTCTC7TTTG CATTTTGAAC U69 
AGCATTGGTC ACGCCTCATG TGTA7TGAAT CTT7TAAACC AGTAACCCAC GlrrmTIC 1229 
TGCCACATTT GCGAAGCTTC AG7GCAGCCT ATAACTTTTC AMCCTTGAG AAAA7TAAGA 1289 
GTATCCACTT ACTTAGATGG AAGAAGTAAT CAGTATACAI TCTGATGACT CAGTTTCAAG 13JQ 
CAGTGTTTCT CAAC7GAAGC CCTCCTGATA TTITAAGAAA TATCTGGATT CCTAGGCTGG 1-9 
ACTCCm-lT CTGCGCAGCT GTCCTGCGCA TTGTAGAATT TTGCCAGCAC CCCTGGACTC HSS 
TAGCCACTAG ATACCAATAC- CAG7CCTTCC CCCATGTGAC AGCCAAAAAT GTCTTCAGAC 1529 
ACTGTCAAAT GTCGCCAGGT GCCAAAATCA CTCCTCCTO AGAACAGGGT CATCAATGCT 1583 
aagtatctgt aactattita actctcaaaa CTTGTCATAT ACAAACIXTA AATTATTAGA 1649 
CGACC AATAC TITAGGmA AAGGCATACA AATGAAACAT TCAAAAATCA AAATCTATTC 1709 
7GTTTCTCAA ATAGTCAATC TTATAAAATT AATCACAGAA GATGCAAATT GCATCACAGT 1769 
CCCTTAAAAT TCCTC7TCGT ATGAGTA1TI GAGGGAGGAA TOGTGATAG TTCCTACTTr 1829 
CTATTGGATG CTACTITGAC ACTCAAAAGC TAAGCTAAGT TGTGTGTGTG TCAGGG7GCG 1889 
GGGTGTGGAA TCCCATCAGA TAAAAGCAAA TCCATGTAAT TCATTCAGTA AGT7GTATAT 1349 
GIAGAAAAAT GAAAAGTGGG CTATGCAGCT TGGAAACTAG AGAATTTTGA AAAATAATGG 2009 
AAATCACAAG GATC7TTCTT AAATAAGTAA GAAAATCTGT TTCTAGAATG AAGCAAGCAG 2069 


0 


GCAGCCAGAA GAC7CAGAAC AAAAGTACAC ATTTTACTCT CTGTACACTG GCAGCACAGT 2129 
GGGATTTATT TACCTCTCCC TCCCTAAAAA CCCACACAGC GCTTCCTCTT GGGAAATAAG 2189 
AGGTTTCCAG CCCAAAGAGA AGGAAAGACT ATGTGGTGTT ACTCTAAAAA GTAITTAATA 2249 
ACGGTTTTGT TGTTGCTCTT GCTGTTTTGA AATCAGATTG TCTCCTCTCC ATATTTTATT 2309 
TACTTCATTC TGTTAATTCC TGTGGAATTA CTTAGAGCAA GCATGGTGAA TTCTCAACTG 2369 
TAAAGCCAAA TTTCTCCATC ATTATAATTT CACATTTTGC CTGGCAGGTT ATAATTTTTA 2429 
TATTTCCAC7 GATAGTAATA AGGTAAAATC ATTACTTAGA TGGATAGATC TTTTTCATAA 2489 
AMGTACCAT CAGTTATAGA GGGAAGTCAT GTTCATGTTC AGGAAGGTCA TTAGATAAAG 2549 
CTTCTGAATA TATTATGAAA CATTAGTTCT GTCATTCTTA GATT C TTTT r GTTAAATAAC 2S09 
TTTAAAAGCT AACTTACCTA AAAGAAATAT CTGACACATA TGAACTTCTC ATTAGGATGC 2669 
AGGAGAAGAC CCAAGCCACA GATATGTATC TGAAGAATGA ACAAGATTCT TAGGCCCGGC 2729 
ACGGTGGCTC ACA7CTGTAA TCTCAAGAG7 TTGAGAGGTC AAGGCGGGCA GATCACCTGA 2739 
GGTCAGGAGT 7CAAGACCAG CCTGGCCAAC A70ATGAAAC CC7GCC7CTA CTAAAAATAC 2343 
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AAAAATTAGC AGGCCA7CGT GGTGCATGCC TGCAACCCTA GCTACTCAGG AGGCTCAGAC 2909 
AGGAGAATCT CTTGAACCCT CGAC-C-CGGAG GTTGTGGTGA GCTGACATCC CTCTACTGCA 2969 
CTCCAGCCTG C-CTGACAGAG ATGAGACTCC G7CCCTGCCG CCGCCCCCGC CTTCCCCCCC 3029 
A\AAAGATTC TTCTTCATGC AGAACATACG GCAGTCAACA AAGGGAGACC TGCCTCCAGG 3089 
TGTCCAAGTC ACTTATTTCG AGTAAATTAG CAATGAAAGA ATGCCATGGA ATCCCTGCCC 3149 
AAATACCTCT GCTTATGATA TTGTAGAATT TGATATAGAG TTGTATCCCA TTTAAGGAGT 3209 
AGGATGTAGT AGGAAAG7AC TAAAAACAAA CACACAAACA GAAAACCCTC TTTGCTTT5T 3269 
AAGCTCCTTC CTAAGATAAT GTCAGTGCAA TGCTGGAAAT AATATTTAAT ATGTGAAGGT 3329 
TTTAGGCTGT GTHTCCCCT CCTGTTCTTT TTTTCTGCCA GCCCTTTGTC ATmTGCAG 3389 
GTCAA7GAAT CATGTAGAAA GAGACAGGAG ATGAAACTAG AACCAGTCCA TTTTGCCCCT 3449 
TTTTTTATTT TCTGGTTTTG GTAAAAGATA CAATGAGGTA GGaGGTTGAG ATTTATAAAT 3509 
GAAGTTTAAT AAGTTTCTGT AGCTTTGATT TTTCTCTTTC ATATTTGTTA TCTTGCATAA 3569 
GCCAGAATTG GCCTGTAAAA TCTACATATG GATATTGAAG TCTAAATCTG TTCAACTAGC 3629 
TTACACTAGA TGGAGATATT TTCATATTCA GATACACTGG AATGTATGAT CTAGCCATGC 3639 
GTAATATAGT CAAGTGTTTG AAGGTATTTA TTTTTAATAG CGTCTT7AGT TGTGGACTGG 3749 
TTCAAGTITT TCTGCCAATG ATTTCTTCAA ATTTATCAAA TATTTTTCCA TCATGAAGTA 3809 
AAATGCCCTT GCAGTCACCC TTCCTGAAGT TTGAACGACT CTGCTGTTTT AAACAGTTTA 3869 
AGCAAATGGT ATATCATCTT CCGTTTACTA TGTAGCTTAA CTGCAGGCTT ACGCTTTTGA 3929 
GTCAGCGGCC AACTTTATTG CCACCTTCAA AAGTTTATTA TAATGTTGTA AATTTTTACT 3989 
TCTCAAGGTT AGCATACTTA GGAGTTGCTT CACAATTAGG ATTCAGGAAA GAAAGAACTT 4049 
CAGTAGGAAC TGATTGGAAT TTAATGATGC AGCATTCAAT GGGTACTAAT TTCAAAGAAT 4109 
GATATTACAG CAGACACACA GCAGTTATCT TGATTTTCTA GGAATAATTG TATGAAGAAT 4169 
ATGGCTGACA ACACGGCCTT AC7GCCACTC AGCGGAGGCT GGACTAATGA ACACCCTACC 4229 
CTTCTTTCCT TTCCTCTCAC ATTTCATGAG CGTTTTGTAG GTAACGAGAA AATTGACTTG 4289 
CATTTGCATT ACAAGGAGGA GAAACTGGCA AAGGGGA7GA TGG7GGAAGT TT f GTTCTGT 4349 
CTAATGAAGT GAAAAATGAA AATGCTAGAG TrrTGTGCM CATAATAGTA GCAG7AAAAA 4409 
CCAAGTGAAA AGTCTTTCCA AAACTGTGTT AAGAGGGCAT CTGC7GGGAA ACGATTTGAG 4469 
GAGAAGGTAC TAAATTGCTT GGTATTTTCC GTAG GA ACC CCA GAG CGA AA7 ACA 4523 

Gly Thr Pro Glu Arg Asn 
24 
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115 


ft 


GTT TGC AAA AGA TGT CCA GAT GGv TTC TTC TCA AAT GAG ACG TCA TCT 
Val Cys Lts At? Cjs Pro Asp Gly Phe Phe Ser Asn Glu Thr Ser Ser 
120 125 130 135 


4571 


r 


AAA GCA CCC TGT AGA AAA CAC ACA AAT TGC AGT GTC TTT GGT CTC CTG 4619 

Lys Ala Pro Cys A rg Lys His Thr Asn Cys Ser Tal Phe Gly Len Leu 

140 145 150 

CTA ACT CAG AAA GGA AAT GCA. ACA CAC GAC AAC ATA TGT TCC GGA AAC 4667 

Leu Thr Glu Lys Gly Asn Ala Thr His Asp Asn lie Cys Ser Gly Asn 

155 160 165 


ft 


ft 


AGT CAA TCA ACT CAA AAA TGT GGA ATA G GTAATTACAT TCCAAAATAC 
Ser Gla Ser Thr Gin Lys Cys Gly lie 
170 175 


4715 


GTCTTTGTAC 
ACA7TCTTGG 
CGATGCATTA 
AACACCTCAA 
AAGGGCAGTG 
CGTTGTGTGT 
TAAGAACCAA 
ATAATCCCAA 
CCAGCCTGAC 
TGGTAGCAGG 
C AGGAGATGG 


GATTTTGTAG 

TCAAACTTAC 

CTGCTAAAGC 

AGCTTGATTT 

TCAAGTTTGC 

TATTACTTTC 

AGTGATATAA 

CAnTTGGGG 

CAACATGCTG 

CACTTCTAGT 

AGGTTGCAGT 


TATCATCTCT 

attuccctt 

TACCACTCAG 

TCTCTCCTTT 

CACTGAGATG 

ACGAATGTCT 

ACATGATGAC 

GGCCAAGGTA 

AAACCTTGTC 

ACCAGCTACT 

GAGCTGAGAT 


CTCTCTGAGT TGAACACAAG 
TCTTGAATCT TAACCAGCTA 
AATCTCTCAA . AAACTCATCT 
CACACTGAAA TCAAATCTTG 
AAATTAGGAG AGTCCAAACT 
GTATTATTAA CTAAAGTATA 
AAATTAGGCC AGGCATGGTG 
GGCAGATCAC TTGAGGTCAG 
TCTACTAAAA ATACAAAAAT 
CAGGGCTGAG GCAGGAGAAT 
TGTACCACTG CACTCCAGTC 


GCCTCCAGCC 4775 
AGGCTACTCT 4835 
TCTCACAGAT 4395 
CCCATAGGCA 4955 
GTAGAATTCA 5015 
TATTGGCAAC 5075 
GCTTACTCCT 5135 
GATTTCAAGA 5195 
TAGCTGGGCA 5255 
CGCTTGAACC 5315 
TGC-GCAACAG 5375 
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AGCAAGATTT CATCACACAC ACACACACAC ACACACACAC ACACATTAGA AATCTGTACT 543 - 
l LTTTGTT ACCTATGGTA , iAGTGCATC TATTGCATGG MC 7 TCCAAG CTICTCTGGT 5495 
TGTGTTAAGC TCTTCATTO GTACAGGTCA C 7 AGTATTAA GTTCAGGTTA TTCGGATGCA 55 - 
tocacggta gtgatgacaa ttcatcaggc tagtgtgtgt GTTCACCTTG TCACTCCCAC 56 X 3 
CACTAGACTA ATCTCAGACC TTCACTCAAA GACACATTAC ACTAAACATG ATTTCCnTT 567 ' 

ttgtgtttaa tcaagcaatg gtataaacca gcttgactct ccccaaacag nrrrcGTAc 5735 

TACAAACAAC TTTATGAAGC AGACAAATGT CAATICATAT ATATATCAGA ITCTAACCCA 5795 
CTTCCAGCAT TGTTTCATTG TGTAATTGAA ATCATACACA AGCCA 7 T 7 TA GCCTITGCTr 58=5 
TCTTATCTAA AAAAAAAAAA AAAAAAATGA AGGAAGGGGT ATTAAAAGGA CTGATCAAAT S9 15 
7 TTAACATTC TCnTAATTA ATTCATTm AAimACTT mTTCATrr ATTGTGCACT 5975 
TACTAIGTGC TACTG 7 GCTA TAGAGGCTTT AACATTTATA AAAACACTGT GAAAGTTCCT 603 S 
TCAGATGAAT ATAGGTAGTA GAACGGCAGA ACTACTATTC AAAGCCAGG 7 CTGATGAATC 6085 
caaaaacaaa cacccattac TCCCATTITC TGGGACATAC TTACTCTACC CAGATGCTCT 6XS5 
CGGCTTTGTA ATGCCTATGT AAATAACATA GTnTATGTT TGGTTATTrT CCTATCTAAT 6215 
GTCTACTTAT ATATCIGTAT CTATCTCTTG CTTTGTrTCC AAAGGTAAAC TATGTGTCTA 6275 
AATG 7 GGGCA AAAAATAACA CACTATTCCA AATTACTG1T CAAATTCCTT TAAGTCAGTG 6335 
ATAATTATTT GrrrrGACAT IAATCATGAA G 7 rCCCTGTG GGTACTACGT AAACCTTTAA 6395 
TAGAATCTTA ATGTTTGTAT TCATTATAAG AATTTTTGGC TGTTACTTAT TTACAACAAT 6455 
ATTTCACTCT AATTAGACAT TXACTAAACT TTCTCTTGAA AACAATGCCC AAAAAAGAAC 6515 

attagaagac acgtaagctc agttgctctc tgccactaag accagccaac agaagcttga 6=75 

HTTATTCAA ACTTTGCATT 7 TAGCATATT rrATCTTGGA AAATTCAATT O T G n CG rn 6635 

nrcmro tttctattga atagactctc agaaatccaa rrcrroAGTA aatctictgg 6695 

GTTTTGTAAC CT7TCTTTAG AT GTT ACC CTG TGT GAG GAG GCA TIC TTC AGG 6747 

Asp Val Thr ten Cys Gig Gig AU Phe Fhe Ar* 

180 165 


TTT GCT GTT CCT ACA AAG TTT ACG CCT AAC TGG CTT ACT GTC TTG GTA 
Pile Ala Val Pro Thr lys Phe Thr Pro Asn Trp leu Ser Vai Lea Val 

ISO 195 200 


6795 
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“ " T ^ CCT *“ «* ™ « CM CAC ACT GTA GAG AGO „ A 

Asp Asa leu Pro Clr Hr Lrs Va! Asa Ala Gin Ser Val «. Ar* 

205 215 


6343 


AAA CGG CAA CAC AGO TCA CAA GAA CAC ACT TTC CAG CTG CTG AAG Ha 68 o, 

Its Are Cla Bis Ser Ser Gin Glo Cla Hr Pbe Gla Lee Lea -Lr s Lea 
220 

225 230 23 . 

TOG AAA CAT CAA AAC AAA GAC CAA GAT ATA GTC AAG AAG ATC ATC CAA G 694 0 
Trp l„ E„ Gin Asa Irs Asp Gin Asp lie Vnl l„ L,s He lie Gla 

240 2 « 250 


gtatgatmt 

CAGGAACAAG 

gttggactga 

ggttttgttc 

aagagaaatg 

gcttctgtaa 

acattgcacc 

'HTTCGTAGC 

ttttaatggc 

tgtaggaaaa 

CTCCTTTAGA 

tctgaagaaa 

AGTTCTGACT 
ATAATGCA GA 
TATAGTCTTG 

gagaccaacg 


CTAAAATAAA 
ACTGCATGTA 

aaaagtttcc 

TCACCCCT5C 

CATTTGAAGG 

GCAGCCCCTC 

TCTACCAAGA 

TTACAAATAT 

ATATGTTATG 

AGCTAGTTAC 

MTGGTGTGA 

AGGAGTTTCA 

TCAGTAAGCA 

CAGGGTCAGT 

CACTACCCTA 

TCTTTGAGAC- 


AAGATCAATC 
TG7ITAGTTG 
ACCTGATAAT 
TCCCCAGTIT 
CAGGGCTGTA 
TAGACCACCA 
AGCTCTGTTG 
GTTCTTATTA 
AGAATTAATG 
AGCAAAATGT 
GAGAGAAACA 
TCCAGTGTGG 
TTGGGAGGAC 
GAGAAATTCA 
AAAAACTTCA 
CTGATTGCTT 


AGAAATCAAA 

tgtggatctt 

GTAGATGTGA 
CCTTGTAAAG 
TCTCAGGGAG 
AGGAGAAGCT 
TATTrACTTG 
A7CCTCATGA 
AGATAAAATC 
TCTCACATCT 
GAGAGAGATA 
ACTGTAAGCT 
ATGCTAGAAG 
TTCAGGTCCT 
AGTATCTGM 
TTGCTTATC-C 


GACACCTATT 
gtttccctgt 

TTCCACAAAC 
TATGTTGAAC 
TCGCTTCCAG 
CTATAACCAC 
GTAATTCTCT 
TATGGCCTGC 
TGAAAAGTGT 
TATAAGTTTA 
GGGAGAGAAG 
TTACGACACA 
AAAAAGGAAG 
CACCAGTAGT 
ACCGGGGCAA 
AAAGAGTAAA 


TATCATAAAC 7000 
TGGAATCATT 7060 
AGTTATACA4 7120 
ACTCTAAGAG 7180 
ATCCCTTAAC 7240 
TTIGTATCTT 7300 
CCAGGTAGGC 7360 
ATTAAAAT7A 7420 
TTGAGCCTCT 7480 
7ATAAAGATT 7540 
TGTGAAAGAA 7600 
TGATGGAAAG 7660 
AAGAGTTTCC 7720 
TAAATGACTG 7730 
CAGATTTTAG 7340 
CTTTTATG7T 7900 
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TTGACOAAC CAAAAGTATT CTTTGAACGT ATAATTAGCC CTGAAGCCGA AAGAAAAGAG 7960 
AAAA7CAGAG ACCG7TAGAA T7GGAAGCAA CCAAATTCCC TATnTATAA ATGAGGAc! T io 
TTTMCCCAG AAACATGA.AC CGATTTGGCT TAGGCCTCAC AGATACTAAC- TGACTCATGT 8080 
CAHAATAGA AATGTTAGTT CCTCCCTCTT AGGTTTGTAC CCTAGCTTAI TACTGAAATA 8140 

ttctctaggc tgtgtgtctc crracrrcc tcgacctca? gtctitgagt titcagatai 8200 

CCTCCTCATG GAGGTAGTCC TCTGGTOCTA TGTGTATTCI TOUAGCCTA GTTACGGCAA 8260 
TTAACTTATC AACTAGCGCC TACTAATGAA ACTTOTATT ACAMGTAGC TAACTTCAAT 8320 
ACTrrCCTTT nTTCTGAAA TG7TATGGTG GTAAITTCTC MACTTmc TTAGAAAACT 8380 
CAGAGTCA1G TGTCTTATTT TCTACTGTTA AmTCAAAA TTAGGAGCTT CTTCCAAAGT 8440 
rn-GTTGGAT GCCAAAAATA TATAGCATAT TATCTTATTA TAACAAAAAA TATTTATCTC 8500 
agttcttaga aataaatggt gtcacttaac tccctctcaa AAGAAAAGGT TATCATTCAA 8660 
ATATAATTAT GAAATTCTCC AAGAACCTT7 TGCCTCACGC TTGT7TTATG ATGGCATTCG 8620 
ATGAATATAA ATGATGTGAA CACTTATCTG GSCTTITGCT TtATGCAG AT ATT GAC 8673 

Asp He Asp 


► 

P 

> 


CTC TCT GAA AAC AGC GTG CAG CGG CAC ATT GGA CAT GCT AAC CTC ACC 8/24 

Lcq Cys Gla Asn Ser Val Gin Ary His He Gly His Ala. Asn Lea Thr 

255 260 265 270 

TTC GAG CAG CTT'CGT AGC TTG ATG GAA AGC TTA CCG GGA AAG AAA GTG 8772 

Phe Gia Gla Lea Ary Ser Lea Met Gla Ser Lea Pro Gly Lys Lys Yal 

275 280 285 


GGA GCA GAA GAC ATT GAA AAA ACA ATA AAG- GCA TGC AAA CCC AGT GAC 8820 

Gly Ala Gla Asp lie Gla Lys Tlir lie L7s Ala Cys Lys Pro Ser Asp 

290 295 300 

CAG ATC CTC- AAG CTG CTC AGT TTG TGG CGA ATA AAA AAT GGC GAC CAA 8868 

Gin He Leu L7S Leu Leu Ser Lea Trp Ary He Lys Asn Gly Asp Gin 
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303 


310 


33 


- f 

sj « 


315 


QAC ACC TTC- AAC GCC CTA ATG CAC GCA CTA A AG CAC TCA AAG ACG TAC 
Asp Thr Leu Lys Gly Leu Met His Ala Leu Lys His Ser Lys Thr Tyr 
220 325 330 


3316 


cac nr ccc aaa act gtc act cac act cta aac aag acc atc agc to 

His Phe Pro Lys Thr To l Thr Cm Ser leu Lys Lys Thr lie Ary Phe 


3 35 340 345 

CTT CAC AGC TTC ACA ATG TAC AAA TTG TAT CAG AAG TTA TTT TTA 
Lea His Ser Phe Thr Met Tyr Lys Lea Tyr Gin Lys Lea Phe Leu 


330 

GAA 

Gia 


333 


360 


365 


8964 


9012 


ATG ATA GOT AAC CAG GTC CAA TCA GTA AAA ATA AGC TGC TTA 
Met lie Gly Asn Gin Val Gin Ser Til Lys lie Ser Cys Lea 
370 375 380 


TAACTGGAAA TGGCCATTGA GCTGTTTCCT CACAATTGGC GAGATCCCAT GGATGAGTAA 9114 
ACTGTTTCTC AGGCACTTGA GGCTTICAGT GATATCTTTC TCATTACCAG TGACTAATTT 9174 
TGCCACAGGG TACTAAAAGA AACTATGATG TGGAGAAAGG ACTAACATCT CCTCCAATAA 9234 
ACCCCAAATG GTTAATCCAA CTGTCAGATC TGGATCGTTA TCTACTGACT ATATTTTCCC 9294 
TTATTACTGC TTGCAGTAAT TCAACTGGAA ATTAAAAAAA AAAAACTAGA CTCCACTGGG 9354 
CCTTACTAAA TATGGGAATG TCTAACTTAA ATAGCTTTGG GATTCCAGCT ATGCTAGAGG 9414 
CTTTTATTAG AAAGCCATAT TTTTTTCTGT AAAAGTTACT AATATATCTG 7AACACTATT 9474 
ACAGTATTGC TATTTATATT CATTCAGATA TAAGATTTGG ACATATTAIC ATCCTATAAA 9534 
GAAACGGTAT GACTTAATIT TAGAAAGAAA ATTATATTCT GTTTATTATG ACAAATGAAA 9594 
GAGAAAATAT ATATTTTTAA TGGAAAGTTT GTAGCATTTT TCTAATAC-GT ACTGCCATAT $654 
TTTTCTGTGT GGAGTAT7TT TATAATTTTA TCTCTA7AAC- CTGTAA7ATC ATTTTATACA S714 

I INT'J.UHCTUAL PROPS? TV OPRCE 
Of NZ. 
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-UATCMTTA T77AGTCMT TGTTTAATGT TGCAAAACAT ATGAAATATA AATTATCTG4 ,t-, 

« CTCT0A0 ' UA TrGA - ,TGTj ' C tTTATTTAAA AGATTTTAtc CTTITATAAC c 8 34 
TATAT.AAATG ACATTATTAA AGTTTTCAAA TTATTTTTTA TTGCTTTCTC TGTTGCTTTr 9894 


ATTT 
£0026] 

Seq.id.No.t 3 
Len<rth of sequence; 401 
“Type of sequence; amino acid 
Strandedness; 1 
Topology; linear 
Molecular type: protein 
Sequence : 

Met Asa Asn Lea Lea Cys Cys Ala Lea Val Phe Leo Asp lie $er 

" 20 *15 -10 

He Lys Trp Thr Thr Gin Gio Thr Phe Pro Pro Lys Tyr Lea His 
" 5 1 5 

Tyr Asp Gin Gla Thr Ser His Gin Lea Lea Cys Asp Lys Cys Pro 

15 20 

Pro Cly Thr Tyr Leo Lys Gin His Cys Tfcr Ala Lys Trp Lys Thr 

23 30 ’ 35 

Val Cys Ala Pro Cys Pro Asp His Tyr Tyr Thr Asp Ser Trp His 

40 45 50 

Thr Ser Asp Glu Cys Leo Tyr Cys Ser Pro Val Cys Lys Gin Leo 

55 60 - 65 

Gin Tyr Val Lys Gin Glo Cys Asn Ar* Thr His Asn A rg Val Cys 

70 75 80 

Glo Cys Lys Gla Clr Arg Tyr Leu Glo lie Glo Phe Cys Lea Lys 

85 90 93 

His A rg Ser Cys Pro Pro Gly Phe Gly Vai /al Gin Ala Giy Thr 


9898 
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Pro Glu A “St Asn TSr V* i r T 

* Asn lur Y al c? s Its a rz Cys 


110 


115 


120 


Pro Asp Gly Phg j> he 


125 


Ser Asa Ola Tar Ser Ser Lys sr, p-» r 

Lys ai a Pro C 7S Arg Lvs Hi 

130 135 


s Thr Asn 


140 


crs Ser ni Pie Olr Lea Lea Lea The Gl„ l w a, Asa A]1 ^ 

143 150 155 

H- S Asp Asn tie Cm Ser Git Are Ser GI. Ser Thr Gle L„ c » 

160 1«5 170 

Glr He Asp Til Thr lee Cjs Glc Glu Ala Phe Phe Art Phe Als 

X7 ° 180 185 

Val Pro Tier lys Phe Thr Pro Asn Trp len Ser Val leu Yai Asp 

190 195 200 

Asn Len Pro Gly Thr Lys Yal Asa Ala Gin Ser Val Gin Arg He 
205 2I0 215 

Lvs Arg Gin His Ser Ser Gin Gin Gin Thr Phe Gin Leu Len Lys 

220 225 230 

Leo Trp lys His Gin Asn Lys Asp Gin Asp lie Yal Lys Lys lie 

235 240 245 

He Gin Asp lie Asp Len Cys Gin Asn Ser Val Gin Arg His tie 

250 255 260 

Gly His Ala Asn Leo Thr Phe Glu Gin Len Arg Ser Leu Met Gin 

265 270 275 

Ser Len Pro Gly Lys Lys Yal Gly Ala Gin Asp He Gin lys Thr 

280 285 290 

He Lys Ala Cys Lys Pro Ser Asp Gin He Leo Lys Len Leu Ser 

285 300 305 

Leu Trp Arg Me Lys Asn Gly Asp Gin As? Thr Lea Lys Gly Len 

315 320 


I '• 

i -a: 
I '(f 


p*£stv o to’ 

OF HZ. 

2 0 AUG 1998 


31 



01 / 05/01 09:33 


PATENT EXPRESS -» 617-248-7100 


NO. 086 P034 


330400 

Ket His Ala lea Lys H is , ir L/s ^ x 7r 81j P5s 
325 . 330 335 

m TV Cla Ser Uu Lys Lys TV lie a.-* Pie Leu His S er ?b 8 


340 


343 


350 


Tbr Met Tyr Lys Lea Tyr Gin Lys Lea Phe Lea Cla Met Ue Gly 
355 360 365 

Asn Gin 7al Gin Ser Val Lys He Ser Cys Lea 
370 375 380 
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Seq. 2 d. No. : 4 

Length of sequence: 1206 

°~ sef * uer -ce : nucleic acid 
Strandedness : 1 

Topology: linear 
Molecular type : cDN'A 
Sequence ; 

ATC,UC.UCT 7GC7GTGCTG CC-CGCTCG7G Tntt&ttCA TCTCCA7TAA G7GGACCACC 60 
CAGGAAACGT TTCCTCCAAA GTACCTTCAT 7ATGACGAAG AAACCTCTCA TCAGCTGTTG 1*0 
TCTGACAAAT gtcctcctgg tacctaccta aaacaacact gtacagcaaa gtggaagacc iso 

CTGTGCGCCC CTTGCCCTGA CCACTACTAC ACAGACAGCT GGCACACCAG 7GACGAGTGT 240 
CTATACTGCA GCCCCGTGTG CAAGGAGC7G CAGTACGTCA AGCAGGAGTG CAA7CGCACC 300 
CACAACCGCG TGTGCGAATG CAAGGAAGGG CGCTACC77C AGATAGAGTT CTGCTTGAAA 350 
CATAGGAGC7 GCCCTCCTGG ATTTGGAGTG GTGCAAGCTG GAACCCCAGA GCGAAATACA 420 
GTmCAAAA gatgtccaga tgggttcttc TCAAATOAGA CGTCATCTAA ACCACCC7GT 480 
AGAAAACACA CAAATTGCAG TGTCTTTGGT CTCCTGCTAA CTCAGAAAGG AAATGCAACA 540 
CACGACAACA TATGTTCCGG AAACAGTGAA TCAACTCAAA AATGTGGAA7 AGATGTTACC 600 
CTGTGTuAGG AGGCATIC1I CAGG7FTGCT GT7CCTACAA AGTT7ACGCC TAACTGGCT? 630 
AGTGTCTTGG TAGACAATTT GCCTGGCACC AAAGTAAACG CAGAGAGTGT AGAGAGGATA 720 
AAACGGCAAC ACAGC7CACA ASAACAGACT 77CCAGCTGC TGAAGTTATG GAAACATCAA 780 
AACAAAGACC AAGATA7AG7 CAAGAAGATC A7CCAAGATA TTGACC7CTG TGAAAACAGC 84C 
GTGCAGCGGC ACA7TGGACA 7GCIAACCTC ACCTTCGAGC AGCTTCG7AG CTTGATGGAA 9C0 
AGC7TACCGG GAAAGAAAG7 GGGAGCAGAA GACA7TGAAA AAACAATAAA C-CCATGCAAA 950 


CCCAGTGACC AGATCCTGAA GCTGCTCAGT TTG7GGCGAA TAAAAAA7GG CGACCAAGAC 1020 
ACCTTGAAGG GCC7AA7GCA CGCACTAAAG CAC7CAAAGA CGTACCAC77 7CCCAAAACT 1080 
GtvACTCAGA GTCTAAAGAA GACCA7CAGG 77CC77CACA GCTTCACAA7 G7ACA4AT7G 1140 
: . C-GAAG7 ; AT77T7AGA AA7GA7AGG7 AACCAGG7CC AA7CAG7AAA AATAAGCTGC 12C0 


77A7.AA 
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[Brief Description of the Drawing] 

[Figure l] 

It exhibits the result of Western blotting of the protein 
obtained by the expression of the genomic DNA of the present 
invention in example 3(iii) 

[Explanation of Referenced Numerals] 

1 i marker 

2: supernatant of culture medium of COS-7 cell transfected with 

vector pWESRoOCIF (example 3<iii)) 

3r supernatant of culture medium of COS-7 transfected with 
vector pWESR a (control) 
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[Abstract J 


[Problems to be Solved] 

* — 1 OW encoding a proi.in ^ act 

on osteoclast iox-atlon end a oetnod o« ptepetlng „ld proteln 
'thereby* 


^ [Means to Solve the Problems J 

DNA described In Seq.ID.No . 1 and 2. 

A method of preparing a protein vlth a molecular weight of about 
60 kd (under reducing conditions), and about 60 kD and about 120 
kD (under n on-reducing conditions) having an inhibitory action on 
osteoclast formation by inserting said Dna into expression vector 
and by genetic engineering manipulation. This protein has an 
inhibitory action on osteoclast formation and can be useful for 
curing osteoporosis and rheumatism. 

^ [Selected Drawings] None 
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[Figure 1] j 






01/05/01 09:34 PATENT EXPRESS -» 617-24B-7100 NO. 086 P039 



CLAIMS: 


1- A DNA comprising the nucleotide sequences of the 
Sequences No. 1 and No. 2 in the Sequence Table. ' 

2. The DNA according to claim l r wherein the Sequence 
-ID No. 1 includes the first exon of the OClFgene and the Sequence 
ID No. 2 includes the second, third, fourth, and fifth exons. 

3. A protein exhibiting the activity of inhibiting 
differentiation and/or maturation of osteoclasts and having the 
following physicochemical characteristics, 

(a) molecular weight (SDS-PAG£) : 

(i) Under reducing conditions: about 60 kD, 

<ii) Under non-reducing conditions: about 60 kD and about 

120 kD; 

(b) a mi no acid sequence: 

includes an amino acid sequence of the Sequence ID No. 

3 in the Sequence Table, 

(c) affinity: 

ex kibits affinity to a cation exchanger and heparin, and 

(d) heat stability: 

(i) the os teoclastogenesis -inhibitory activity ip 
reduced when treated with heat at 70*C for 10 minutes 
or at 56*C for 30 minutes, 

(ii) the osteoclastogenesis-inhibitory activity is lost 

when treated with heat at Sot: for 10 minutes. 

4. A process for producing a protein exhibiting an 
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ity of inhibiting differentiation and/or maturation of 
osteoclasts and having the following physicochemical 


characteristics, 

(a) molecular weight (SDS-PAGE) : 

(i) Under reducing conditions: about 60 kD, 

(ii) Under non-reducing conditions: about 60 kD and about 
120 kD; 

(b) amino acid sequence: 

includes an amino acid sequence of the Sequence ID No. 

3 of the Sequence Table, 

(c) affinity: 

exhibits affinity to a cation exchanger and heparin, and 

<d) heat stability: 

(i) the osteoclastogenesis-inhibitory activity is 
reduced when treated with heat at 70*C for 10 minutes 
or at 56*C for 30 minutes, 

(ii) the osteoclastogenesis-inhibitory activity is lost 
when treated with heat at 90*0 for 10 minutes, 

the process comprising inserting a DNA including the nucleotide 
sequences of the sequences No. 1 and No. 2 in the Sequence Table 
intc an expression vector, producing a vector capable of 
expressing a protein having the above-mentioned 
physicochemical characteristics and exhibiting the activity of 
inhibiting differentiation and/or maturation of osteoclasts, 
and producing this protein by a genetic engineering technique . 
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The use of a DNA comprising the nucleotide sequences of the 
sequences No.l and No.2 in the Sequence table, in the preparation 
of a medicament for the treatment of osteoporosis and rheumatism. 
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By its attorneys 




1 

I 

i 


- MAR 1999 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ bla£k borders 

01 IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



